C 42 H45NO 8 P 2 Re 2 , monoclinic, C2/c (no. 15), a = 24.1612 (7) Å, b = 13.0229(3) Å, c = 14.9180(4) Å, β = 121.383(3)°, V = 4007.2(2) Å 3 , Z = 4, Rgt(F) = 0.0235, wR ref (F 2 ) = 0.0596, T = 173(2) K.
The molecular structure is shown in the figure. Table 1 contains crystallographic data and Table 2 contains the list of the atoms including atomic coordinates and displacement parameters. Mo Kα radiation (0.71073 Å) µ:
6.17 mm −1 Diffractometer, scan mode:
Xcalibur, ω θmax, completeness:
28.0°, >99% N(hkl) measured , N(hkl) unique , R int : 20362, 4842, 0.049 Criterion for I obs , N(hkl)gt: I obs > 2 σ(I obs ), 4325 N(param) refined : 280 Programs:
CrysAlis PRO [1] , SHELX [2, 3] , Diamond [4] , Olex2 [5] Source of material N,N-Bis(di-p-tolylphosphino)cyclohexylamine: Cyclohexylamine (230 µL, 2.011 mmol) and triethylamine (2.2 mL, 15.8 mmol) were dissolved in a dried DCM (15 mL) and the reaction mixture was then stirred under an ice bath. Chlorodi(p-tolyl)phosphine (2.0 mL, 8.85 mmol) was then added to the reaction. The ice bath was removed after 30 min and the reaction was stirred at room temperature for an additional 12 h. The product was extracted with DCM and a white solid product (0.565 g, 54%) was obtained after solvent evaporation. 2 [Re(CO) 3 (Br) 3 ] (53.1 mg, 0.0688 mmol) dissolved in 10 mL methanol, mixed with N,N-bis(di-ptolylphosphino) cyclohexylamine (34.1 mg, 0.0649 mmol) dissolved in DCM (5 mL). The reaction was stirred at 50°C for 2 h whereafter the solvent was evaporated. The resulting white solid was filtered and washed with methanol then dissolved in dichloromethane and layered with methanol and left to recrystallize. The amount of crystals obtained was too small for us to perform other characterization techniques besides single-crystal X-ray diffraction analyses. 
Experimental details
H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H = 0.95 and 0.98 Å and U iso (H) = 1.2Ueq(C) and 1.5eq(C) respectively. The highest peak (1.48 e. Å −3 ) is located 0.42 Å away from C29 and the deepest hole (−1.28 e. Å −3 ) is located 0.3 Å away from C29.
Comment
Dirhenium(I) hexacarbonyl complexes exhibit properties such as high carbonyl ligand kinetic stability due to their 'low lying metal to ligand charge transfer' (MLCT) state. For this reason, dirhenium(I) hexacarbonyl complexes consisting of bridging bis(chelating) ligands have enjoyed significant attention in various fields such as photoluminescence, anti-cancer pharmaceuticals and catalysis [5] [6] [7] [8] [9] [10] . However, these attributes are already well known in the chemistry of halogenated/aqueous tricarbonyl (fac-[M(CO) 3 ] + ) complexes of the group 7 transition elements (M = Mn, Tc and Re) [11, 12] . By way of comparison, it is however evident that there is still much outstanding research on dirhenium complexes [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Nonetheless, it has been suggested in literature that two heavy metals bridged with a chelating ligand enhances the emissive properties of the metal orbitals involved, suggesting that di-nuclear species might offer a greater advantage over their mono-nuclear counter parts. This is particularly more advantageous for fields such as photoluminescence [6] . The versatility of diphosphinoamine (PNP) bis(chelating) ligands have on the other hand fueled the interest in developing highly selective homogeneous catalysts. The strong electron donating ability of the diphosphinoamine (PNP) ligands makes it easy for these chelating ligands to be coordinated to various transition metals [19] . Thus, in the above-mentioned complex we have the advantage of having two bridged heavy metals, but we also have a chelating ligand that can easily be tuned both sterically and electronically. This complex was obtained serendipitously as a byproduct during the synthesis and crystallization of fac-[Re{bis(di-p-tolylphosphino) cyclohexylamine}(CO) 3 [20, 21] . This difference is likely due to the steric demand exerted by the methanolate groups on the geometrical core of the complex. All the other bond lengths and bond angles are comparable to that reported in literature.
